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Summary box
 ► In April this year, a large- scale HIV outbreak was 
reported in Larkana, Pakistan, where to date al-
most 600 children and 100 adults have been found 
infected.
 ► Past such outbreaks, in Gujrat and Sargodha, as a 
result of uncontrolled transmission, have rapidly ex-
panded into full- blown concentrated epidemics.
 ► In this article we discuss how a multidisciplinary 
approach, involving public health and molecular epi-
demiology experts, needs to be employed to charac-
terise high- risk practices and populations, including 
the youth, where the infection is currently emerging.
 ► Harm reduction efforts will then need to be refined 
and focused on raising awareness and providing 
vigilant healthcare to those vulnerable populations.
The number of adults and children living 
with HIV in Pakistan, 150 000 in 2017, is antic-
ipated to double by the year 2020.1 While the 
major high- risk groups include transgenders, 
injection drug users and men who have sex 
with men,1 outbreaks as a result of health-
care malpractice appear to be unusually 
frequent. In recent years, three such large- 
scale outbreaks were reported in the cities of 
Gujrat,2 Sargodha3 and Larkana4 5 (figure 1). 
Published reports on these outbreaks are 
sketchy about the origins and routes of trans-
mission, mainly because accurate evidence- 
based information is missing.
In Gujrat district, the infection, initially 
discovered when 88 out of 246 (36%) indi-
viduals tested positive in an HIV screening 
camp, is believed to have been endemic for 
over a decade, silently transmitting among 
the residents of the Jalalpur Jattan village. Of 
the individuals interviewed from this village, 
only 36% and 34% were aware that HIV trans-
mission could occur by, respectively, sexual 
contact and blood transfusion. Such lack 
of awareness most likely led to the recently 
reported increase in HIV prevalence in the 
same village—750 positive cases in 2018.6 
Despite efforts made to identify the causes 
of transmission through contact tracing, only 
indirect indications were found for trans-
mission through contaminated needles.2 
While some evidence of sexual transmission 
was there, an overwhelming number of the 
study participants reported use of injectable 
medicine for treatment of illness (96%) and 
invasive surgical (26%)/dental (40%) proce-
dures. Use of unsafe injection practice is spec-
ulated to be a major cause of this endemic.2 
Epidemic in the village of Kot Imrana, 
Sargodha, is relatively new. First reported 
in 2018 with a prevalence rate of 1.3%, the 
epidemic grew rapidly, reaching 13% in 
2019.3 Although some evidence of sexual 
transmission was found, interviews from 
patients implicated the origin of transmis-
sion to be reuse of contaminated needles by a 
quack who died from AIDS in 2018. As many 
as 5000 quacks are reported to be practising 
in the district of Sargodha. The epidemic is 
clearly growing at an alarming rate; 50 other 
villages in the vicinity of Sargodha are spec-
ulated to be hot spots of HIV infection, with 
malpractice by quacks being a major threat.3
The most recent HIV outbreak was 
discovered in the city of Larkana, in April 
2019. Unfortunately, the infected individ-
uals included 604 children and 135 adults.5 
Most of the HIV- positive children had HIV- 
negative parents, indicating that the infection 
was acquired through horizontal transmis-
sion, most probably through contaminated 
needles used at the private healthcare facil-
ities.7 Pursuing that line of enquiry, on 
May 29, Larkana police registered cases of 
medical negligence against 24 privately prac-
tising doctors.8 In addition to malpractice by 
quacks, other modes of transmission in this 
outbreak are speculated to be use of contami-
nated razor blades9 and unsafe circumcisions 
at barber shops.3
While healthcare malpractice appears to 
be the leading cause for the initiation of the 
above- described outbreaks, lack of awareness 
about HIV transmission has played the biggest 
role in facilitating these epidemics and will 
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Figure 1 Map of Pakistan showing hot spots of reported HIV outbreaks.
continue to be a major hurdle in any future efforts 
for harm reduction. According to a United Nations 
Programme on HIV/AIDS 2017 survey, condom usage 
was low among major high- risk groups, such as trans-
genders (24%), injection drug users (15%) and men 
who have sex with men (22%). Knowledge about HIV 
prevention among young men and women (aged 15–24) 
was, respectively, 5.2% and 4.2%.10 The rate at which the 
epidemic is currently growing in the rural areas alludes 
to serious gaps in the harm reduction efforts. It is imper-
ative to educate vulnerable masses in the rural areas 
about treatment and further prevention of transmission. 
Considering that a major part of the infected popula-
tion is younger individuals, it is important to target harm 
reduction efforts to that particular group. In the face 
of prevailing unawareness, not only the epidemic will 
continue to spread but will likely give rise to HIV variants 
that may be hard to treat.
Implications of malpractice in the initiation and lack 
of awareness in further transmission appear to be the 
common threads that run through the above- described 
three stories. However, aside from the interviews from the 
infected patients, there is no clear- cut evidence, gener-
ated through scientifically rigorous analyses, as to the 
origin and mode of transmission of this infection. In this 
day and age, molecular analysis of viral sequences is being 
widely used to study origins and routes of transmission, 
among other things. Classical cases exist where phyloge-
netic analyses were successfully used as evidence in courts 
of law.11 In Pakistan as well, phylodynamics has been 
previously employed to trace origins 12 and transmission 
routes of HIV infection. Phylodynamic analysis of HIV 
gene sequences can reveal information of public health 
relevance, including origin and hot spots of emerging 
infections, transmission bridging across demographics 
and behavioural subgroups, and high- risk groups/prac-
tices responsible for the outbreaks/transmission.
The government of Pakistan will have to make a 
concerted effort in putting together a multidisciplinary 
approach, bringing together experts of public health, 
molecular epidemiology and bioinformatics. To generate 
corroborating evidence of origin and further transmis-
sion of these frequent outbreaks, a systematic analysis 
needs to be conducted that combines data gleaned from 
patients’ interviews and demographic profiling with those 
generated using phylogenetic analysis of HIV sequences 
obtained from their blood samples. Implementation of 
health regulations to control malpractice will prevent 
future outbreaks, whereas raising awareness among the 
already infected population will control further trans-
mission and emergence of drug resistance. But before 
the harm reduction strategies are designed and imple-
mented, it is imperative to characterise the high- risk 
populations/practices involved in starting and spreading 
the outbreak. Vulnerable populations thus identified 
should then be the focus of raising HIV awareness and 
providing vigilant healthcare and treatment.
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